quenched with saturated aqueous ammonium chloride, and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue in EtOAc (10 mL) was treated with 10% Pd/C (200 mg) and purged with H 2 . After stirring for 2 hours at room temperature, the reaction mixture was filtered through celite and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 5) to afford amides 2a and 2b.
Synthesis of amides 2e and 2f (Scheme 5)
A solution of 2g or 2h (0.05 mmol) in EtOH (5 mL) was added dropwise to a solution of lithium hydroxide (LiOH) (0.3 mmol) in H 2 O (15 mL). The resulting solution was stirred at 0°C for 4 hour, then quenched with 5% aqueous HCl, and extracted with EtOAc (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel and 2e and 2f were then obtained.
Synthesis of amides 4a (Scheme 6)
To a solution of (2-carboxymethyl) triphenylphosphonium bromide (1200 mg, 3 mmol) in THF (30 mL) was added slowly a solution of 2 M LiHMDS (2.5 mmol, 2.5 mL THF) under nitrogen atmosphere at -78°C. The reaction mixture was stirred at -78°C for 15 min, and allowed to warm slowly to 0°C in 0.5 hour. After being stirred at 0°C for 1 hour, a solution of 4-phenylcyclohexanecarbaldehyde (564 mg, 3 mmol) in THF (2 mL) was slowly added at -78°C. The reaction mixture was allowed to warm slowly to 0°C and stirred at the same temperature for 18 hours. The reaction was quenched with 15 mL aqueous 4 M HCl and extracted with EtOAc (3 × 10 mL). The combined organic layers were dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 5) to afford the crude product 4a-1. Pyrrolidine (0.03 mL, 0.4 mmol) in CH 2 Cl 2 (5 mL) was added dropwise to a mixture of crude 4a-1 (~150 mg), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (115 mg, 0.6 mmol) and Et 3 N (0.08 mL, 0.6 mmol) in anhydrous CH 2 Cl 2 (5 mL) under a nitrogen atmosphere. The resulting solution was stirred at 50°C for 4 h, then quenched with saturated aqueous ammonium chloride, and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel and 4a was then obtained.
Synthesis of amides 4b (Scheme 7)
A solution of the 3-(4-hydroxyphenyl)propanoic acid (166 mg, 1 mmol) in CH 3 OH (10 mL) at 0 °C was treated with 0.2 mL of SOCl 2 . After stirring for 1 h at 0 °C, the reaction mixture was concentrated. The residue was added dropwise to a mixture of 1-iodobenzene (204 mg, 1 mmol) and NaH (48 mg, 2 mmol) in anhydrous DMSO (5 mL) under a nitrogen atmosphere. The resulting solution was stirred at 50°C for 4 h, then quenched with saturated aqueous ammonium chloride (50 mL), and extracted with EtOAc (5 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 5) and 4b-1 was then obtained.
To a stirred solution of crude 4b-1 (50 mg), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (115 mg, 0.6 mmol) and Et 3 N (0.08 mL, 0.6 mmol) in anhydrous CH 2 Cl 2 (5 mL), was added a mixture of pyrrolidine (0.03 mL, 0.4 mmol) in CH 2 Cl 2 (5 mL). The resulting solution was stirred at 50°C for 4 h, then quenched with saturated aqueous ammonium chloride, and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue in EtOAc (10 mL) was treated with 10% Pd/C (200 mg) and purged with H 2 . After stirring for 2 hours at room temperature, the reaction mixture was filtered through celite and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 5) to afford amides 4b.
Synthesis of amides 4c (Scheme 8)
The methyl 3-(4-oxocyclohexyl)propanoate (184 mg, 1 mmol) was added to a mixture of NaBH 4 (76 mg, 2 mmol) in THF (25 mL) at 0°C. The resulting solution was stirred at room temperature for 4 h, then quenched with saturated aqueous ammonium chloride (50 mL), and extracted with EtOAc (5 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was added to a solution of tosyl chloride (190 mg, 1 mmol) and NaH (24 mg, 1 mmol) in DMSO (10 mL) at room temperature. After stirring for 1 h, phenol (94 mg, 1 mmol) in DMSO (1 mL) was added dropwise. The reaction mixture was allowed to warm at 120 °C and was stirred for 24 h. The reaction was quenched with 4M HCl (50 mL) and extracted with EtOAc (5 × 10 mL). The combined organic phases were washed with brine, filtered, and concentrated under reduced pressure. The residue was added to a solution of NaOH (41 mg, 1 mmol) in EtOH/H 2 O (5 + 5 mL) at room temperature. After stirring for 2 h, the reaction was quenched with 4M HCl (10 mL) and extracted with EtOAc. The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 3) and 4c-1 was then obtained.
Pyrrolidine (0.03 mL, 0.4 mmol) in CH 2 Cl 2 (5 mL) was added dropwise to a mixture of crude 4c-1 (62 mg), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (115 mg, 0.6 mmol) and Et 3 N (0.08 mL, 0.6 mmol) in anhydrous CH 2 Cl 2 (5 mL) under a nitrogen atmosphere. The resulting solution was stirred at 50°C for 4 h, then quenched with saturated aqueous ammonium chloride, and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel and 4c was then obtained.
Synthesis of amides 4e and 4f (Scheme 9)
Pyrrolidine (0.03 mL, 0.4 mmol) in CH 2 Cl 2 (5 mL) was added dropwise to a mixture of crude 4f-1 (65 mg, 0.3 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (115 mg, 0.6 mmol) and Et 3 N (0.08 mL, 0.6 mmol) in anhydrous CH 2 Cl 2 (5 mL) under a nitrogen atmosphere. The resulting solution was stirred at 50°C for 4 h, then quenched with saturated aqueous ammonium chloride, and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/PE 1: 3) and 4f was then obtained.
4f (10 mg) in EtOAc (10 mL) was treated with 10% Pd/C (100 mg) and purged with H 2 . After stirring for 2 hours at room temperature, the reaction mixture was filtered through celite and concentrated under reduced pressure to afford the compound 4e. 9, 24.3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.2, 34.0, 45.5, 46.5, 125.7, 125.8, 128.2, 130.1, 135.0, 139.4, 171. 9, 24.3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.2, 34.0, 45.5, 46.5, 125.8, 126.5, 128.0, 129.5, 137.8, 142.3, 178.9, 171. 9, 24.3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.2, 34.0, 45.5, 46.5, 128.5, 128.8, 135.0, 141.0, 171.6 (tt, J = 6.4, 7.0 Hz, 2 H), 2.45 (t, J = 7.9 Hz, 2 H), 2.60 (t, J = 7.9 Hz, 2 H), 3.38 (t, J = 7.0 Hz, 2 H), 3.45 (t, J = 7.0 Hz, 2 H), 7.11 (td, J = 7.5, 1.2 Hz, 1 H), 7.14-7.19 (m, 2 H) ppm; 13 C NMR (100 MHz, CDCl 3 ) δ 24. 3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.8, 34.5, 45.5, 46.5, 115.6 3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.6, 34.5, 45.5, 46.5, 128.5, 130.2, 132.1, 140.3, 178 .5 ppm; MS (ESI, m/z): 292 (M − H) − . 24.4, 26.0, 30.8, 36.7, 45.6, 46.5, 126.8, 126.9, 128.8, 129.4, 136.8, 138.1, 138.9, 140.3, 170.7 3, 24.7, 26.0, 29.0, 29.2, 31.2, 33.6, 34.5, 45.5, 46.5, 51.9, 127.5, 128.6, 129.7, 148.8, 167.5, 178 .5 ppm; MS (ESI, m/z): 318 (M + H) + . 3, 24.7, 26.0, 29.0, 29.2, 31.2, 34.2, 34.5, 45.5, 46.5, 120.5, 123.1, 136.5, 150.0, 163.3, 178. 3, 24.7, 26.0, 29.0, 29.2, 31.2, 34.2, 34.9, 45.5, 46.5, 120.3, 125.5, 129.3, 143.3, 178.5 30.5, 35.8, 45.7, 46.2, 121.4, 127.1, 129.7, 135.2, 143.6, 147.3, 150.7, 169 .9 ppm; MS (ESI, m/z): 281 (M + H) + . 30.5, 35.8, 45.7, 46.2, 121.4, 127.1, 129.7, 135.2, 143.6, 147.3, 150.7, 169.9 3, 26.0, 24.5, 26.5, 26.6, 26.7, 29.4, 29.5, 33.4, 34.1, 37.2, 37.6, 45.5, 46.5, 125.8, 126.5, 128.0, 129.5, 137.8, 142.3, 178.9, 171.6 2, 28.8, 28.9, 30.9, 34.0, 35.8, 125.8, 126.5, 128.0, 129.5, 137.8, 142.3, 178 2, 28.8, 28.9, 30.9, 34.0, 35.8, 128.5, 128.8, 135.0, 141.0, 180 .0 ppm. 2, 28.8, 28.9, 29.9, 34.0, 35.8, 115.6 
7-(4-chlorophenyl)-1-(pyrrolidin-1-yl)heptan-1-one (1k)
N
3-(4-(2-methylphenyl)phenyl)-1-(pyrrolidin-1-yl)propan-1-one (1l)

7-(4-hydroxyphenyl)-1-(pyrrolidin-1-yl)heptan-1-one (2b)
7-(4-methoxyphenyl)-1-(pyrrolidin-1-yl)heptan-1-one (2d)
3-(7-oxo-7-(pyrrolidin-1-yl)heptyl)benzoic acid (2e)
4-(7-oxo-7-(pyrrolidin-1-yl)heptyl)benzoic acid (2f)
7-(3-propylphenyl)-1-(pyrrolidin-1-yl)heptan-1-one (2j)
3-(4-( pyridin
7-(2-fluorophenyl)heptanoic acid (1f-1)
